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$p$- $k=\mathbb{Q}(\mu_{p})$ ($p$ ) 4-
$k_{\infty}=\mathbb{Q}(\mu_{p}\infty)$ ,
1. $M/k_{\infty}$ : P ? (‘s ” $=$ “$p$ ”) .
, Gal(M/k\infty ) $\mathrm{P}^{1}-\{0,1, \infty\}$ pro-p-
([3], etc).
2. Wingberg , ([11]). $M_{\mathrm{p}o\epsilon}/k_{\infty}$
maximal positively $\psi \mathrm{r}\mathrm{a}\mathrm{m}\mathrm{i}\mathrm{f}\mathrm{i}\mathrm{e}\mathrm{d}$ extension . $(F/k_{\infty}:\mathrm{p}\mathrm{o}\mathrm{s}\mathrm{i}\mathrm{t}\mathrm{i}\mathrm{v}\mathrm{e}1\mathrm{y}p- \mathrm{r}\mathrm{a}\mathrm{m}\mathrm{i}\mathrm{f}\mathrm{i}\mathrm{e}\mathrm{d}\Leftrightarrow$
$F\subseteq M,$ $F_{p}\subseteq(k_{\infty}^{+}(p)k_{\infty})_{p}$. , k $k_{\infty}$ , k\infty +(p)/k p-
, $*_{p}$ $p$ . ) $k_{\infty}$ r $\tilde{L}_{k}\infty$
M , $\mathrm{G}\mathrm{a}1(M_{\mathrm{p}\mathrm{o}\mathrm{s}}/k_{\infty})$ $\lambda^{-}(k_{\infty}/k)$ ( \lambda -
(-)- ) prO-p- .
, $k_{\infty}/k$ (-)- Jacobian Tate
, “ ” , Wingberg
, $\mathrm{G}\mathrm{a}1(\tilde{L}_{k_{\infty}}/k_{\infty})$ ,
$\mathrm{G}\mathrm{a}1(M_{\mathrm{p}\mathrm{o}\mathrm{s}}/k_{\infty})$ $\mathrm{A}\mathrm{a}$ .
3. Wingberg $\mathrm{G}\mathrm{a}1(\tilde{L}_{k_{\infty}}/k_{\infty})$ ([12]). ,
, .








( r ) ( $[4],[5]$ ).
$k$ , $p$ ( T ) . $k$
( ? ) $k$ $p$
$k=k_{0}\subseteq k_{1}\subseteq k_{2}\subseteq\cdots\subseteq k\text{ }\subseteq\cdots$ K=U;lk ( $/k$ : $p^{n}$ )
. $\Gamma:=\mathrm{G}\mathrm{a}1(K/k)$ $\simeq h$ , $\mathbb{Z}_{p}$- . $k_{n}$
r , $k_{n}$
r $L\sqrt k_{n}$ . , $L/K$ r
, $X:=\mathrm{G}\mathrm{a}1(L/K)$ $\simeq.\mathrm{L}\mathrm{m}$ ( )
, A $:=h[[\Gamma]]:=.\mathrm{r}\mathrm{m}$Zp[Gal(k /k)] (
). , $X$ A- . $X$ .
, $X$ torsion A-
. A- $X$ , $X$
, :
$\nu$ , $n$ 1
$\# A\text{ }=p^{\lambda_{11}}$“^ 1’
. , \lambda =rank pX, $\mathrm{T}\mathrm{o}\mathrm{r}_{\mathrm{Z}_{p}}X\sim\oplus_{=1}^{r}.\cdot\Lambda/p^{m_{l}}$ , $\mu=\sum r.m_{i}=1$
( $\sim$ $\mathrm{k}\mathrm{e}\mathrm{r},$ $\infty \mathrm{k}\mathrm{e}\mathrm{r}$ A- ( ) ). $\cdot$




Gal(L$\sqrt$ ) $\text{ }$ $\text{ }$ ), $X=\mathrm{G}\mathrm{a}1(L/K)$ ,
r $\tilde{L}_{n}/k_{n}$ $\tilde{L}/K\text{ }$ $\text{ }$ .
$\mathrm{G}\mathrm{a}1(\tilde{L}_{n}/k_{\mathfrak{n}})^{\mathrm{a}\mathrm{b}}=\mathrm{G}\mathrm{a}1(L_{n}/k_{n}),$ $\mathrm{G}\mathrm{a}1(\tilde{L}/K)^{4}=\mathrm{G}\mathrm{a}1(L/K)$
.
$k$ i $\tilde{L}_{k}/k$ , $k$
r . $(r)$ ?






. 1 , Gml(L/K)
$\mathrm{G}\mathrm{a}1(\tilde{L}_{||}/k_{n})$ . $\mathrm{m}$ , Wingberg[12]
$K/k=\mathbb{Q}(\mu_{\mathrm{p}}\infty)/\mathbb{Q}(h)$ , $p=157$ Gml(L/K) prO-p
26




$p$ , $K/k$ $\mathbb{Z}_{p}$-rL . , $\tilde{G}=\mathrm{G}\mathrm{a}1(\tilde{L}/K),\tilde{G}_{n}=$
$\mathrm{G}\mathrm{a}1(\tilde{L}_{n}/k_{n})$ . $\tilde{G}$ $\tilde{G}_{n}$ ,
ffltlation . ffltlation ,
. 1 , , $\tilde{G}$ $\tilde{G}_{n}$
.
$\tilde{G}$





$\ovalbox{\tt\small REJECT})$ $:=C_{\dot{\iota}}(\tilde{G}_{n})/C_{\dot{\iota}+1}(\tilde{G}_{n})$ $(i\geq 1)$
. X( , $X_{n}^{(1)}=\mathrm{G}\mathrm{a}1(L_{n}/k_{n})\simeq A_{n}$
. , $X^{(:)}$ A-
. . $\tilde{L}/K$ $\tilde{L}_{n}/k_{n}$ $L^{(\dot{\iota})}$ $L_{n}^{(\dot{l})}(i\geq 0)$
$L^{(:)}=\tilde{L}^{C_{+1}(\tilde{G})}\dot{.}$ , $L_{n}^{(i)}=\tilde{L}_{n}^{C_{+1}(\tilde{G}_{n})}.\cdot$
, $X^{(:)}=\mathrm{G}\mathrm{a}1(L^{(:)}/L^{(\dot{\iota}-1)})$ , $X_{n}^{(\dot{\iota})}=\mathrm{G}\mathrm{a}1(L_{n}^{(\dot{\iota})}/L_{n}^{(i-1)})$ .
$L^{(1)}/K$ $L_{n}^{(1)}/k_{n}$ , r
. , $L_{n}^{(i)}$ [ $L_{n}^{(\dot{\iota}-1)}/k_{n}$ r , , $\mathrm{G}\mathrm{a}1(F/L_{n}^{(\cdot-1)}.)$ Gal(F/k\tilde
$L_{n}^{(\dot{\iota}-1)}$ r $F$ .
, $X_{n}^{(1)}$ $X_{n}^{(\dot{l})}(i\geq 2)$
$X_{n}^{(1)}.\simeq A(L_{n}^{(\cdot-1)}.)_{\mathrm{G}\mathrm{a}1(L_{n}^{(-1)}/k_{n})}‘$,
( , $A(L_{n^{\dot{l}}}^{(-1)})$ $L_{n}^{(i-1)}$ ? ).
, ,
.
, A- . ,
$X^{(:)}=\mathrm{G}\mathrm{a}1(L^{(\dot{\iota})}/L^{(:-1)})\subseteq Z(\mathrm{G}\mathrm{a}1(L^{(:)}/K))$ , $\gamma\in \mathrm{G}\mathrm{a}1(K/k)$ $x\in X^{(\dot{\iota})}$ [
, $\gamma x=\tilde{\gamma}x\tilde{\gamma}^{-1}(\tilde{\gamma}\in \mathrm{G}\mathrm{a}1(L^{(:)}/k),\tilde{\gamma}|_{K}=\gamma)$ , $\tilde{\gamma}$





$X\ovalbox{\tt\small REJECT} X^{(\mathfrak{h}}$ torsion A- ,
$\ovalbox{\tt\small REJECT}$




(2) $\mu(K/k)>0$ , $i\geq 2$ $X^{(\cdot)}$
.
} A .
(3) $\mu(K/k)$ , $i\geq 1$ , rankz $X^{(\dot{\iota})}$ } , 4-
$X^{(\cdot)}.\simeq \mathbb{Z}_{p}^{\oplus r}\oplus \mathrm{T}\mathrm{o}\mathrm{r}_{\mathrm{Z}_{\mathrm{p}}}X^{(1)}.(r=\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}_{\mathrm{Z},}X^{(1)}.)$ .
, $\mu>0$ $X^{(\dot{\cdot})}(i\geq 2)$
.
2 . 1
1 $\text{ }$ ( 3 ) , 1 ,
$K/k$ $h$- $\tilde{G}$ ( 4
) .
3.
$\simeq X^{(1)}.$. $K/k$ $\lambda(K/k),$ $\mu(K/k)$ ,





. , \lambda - .
. $K/k$ $i$ $\lambda$- $\lambda^{(1)}.(K/k)$




}2 . \mu -
, $\mu(K/k)=0$ , $1(1)$ $X^{(\cdot)}$
.
$\mu$- 0 . ,
$\mu(K/k)>0,$ $i\geq 2$ , $1(2)$ $X^{(1)}$
.
\mu -
. $\mu(K/k)>0$ , $\mu(K/k)=0$
.
, :








?, $i\geq 2$ , ($i=1$ ) $X_{n}^{(\cdot)}$
.
, .
$\mathbb{Z}_{p}$- $i$ , .
1. $k$ CM- , $K/k$ $\mathbb{Z}_{p}$- $(p\neq 2)$ . ,
(i) $k$ $k^{+}$ $p$ , $k^{+}$ $p$ ,
(ii) $\mu(K/k)=0$ ,




1. (ii) ( ), $k/\mathbb{Q}$
Ferrero-Washingon [1] .
$K/k$ , $k$ 4- r
$\mathbb{Q}(\mu_{\mathrm{p}})$ ($p<8,000,000$ ) 4- .
1 , $k_{n}$ class 2 class 3 r
:





, 1 . , $i\geq 2$
$m\geq n$ :
$0arrow \mathcal{H}_{m}^{(\dot{\iota}-1)}arrow H_{2}(\mathrm{G}\mathrm{a}1(L_{m}^{(i-1)}/k_{m}),\mathbb{Z}_{p})arrow X_{m}^{(\dot{\iota})}arrow 0$
(1) $N_{m,n}\downarrow$ $\downarrow$ $p_{m,n}\downarrow$
$0arrow \mathcal{H}_{n}^{(\dot{\iota}-1)}arrow H_{2}(\mathrm{G}\mathrm{a}1(L_{n}^{(i-1)}/k_{n}),\mathbb{Z}_{p})arrow X_{n}^{(\dot{l})}arrow 0$.
, $E_{n}$ $k_{n}$ , $\mathcal{H}_{n}^{(i-1)}=E_{n}/(N_{L_{n}/k_{n}}(\cdot.-1)L_{n}^{(\dot{\iota}-1)\mathrm{x}}\cap E_{n})$ ,
$N_{m,n}$ , $p_{m,n}$
29







Schur multiplier , $i=2$ $\mathrm{G}\mathrm{a}1(L_{n}^{(1)}/k_{n})$
$H_{2}(\mathrm{G}\mathrm{a}1(L_{n}^{(1)}/k_{n}),h)\simeq \mathrm{G}\mathrm{a}1(L_{n}^{(1)}/k_{n})\wedge \mathrm{G}\mathrm{a}1(L_{n}^{(1)}/k_{n})\simeq$ $\wedge A_{n}$
( $M$ , $M\wedge M:=(M\otimes M)/\langle m\otimes m|m\in M\rangle$ ).
$A_{n}$ ,
$H_{2}(\mathrm{G}\mathrm{a}1(L_{n}^{(1)}/k_{n}),h)$ . $i=3$ , $\mathrm{G}\mathrm{a}1(L_{n}^{(2)}/k_{n})$
, Schur multiplier
. , $\mathrm{G}\mathrm{a}1(L_{n}^{(2)}/k_{n})$ involution
, $\mathrm{G}\mathrm{a}1(L_{n}^{(2)}/k_{n})$ , $i=2$
. $H_{2}(\mathrm{G}\mathrm{a}1(L_{n}^{(2)}/k_{n}),h)$
.
$\mathcal{H}_{n}^{(\dot{\cdot}-1)}$ , ( , Gal(L/K)
prO-p . 4 ), $i=2,3$
(1) $H_{2}$ (Gal(L! /k\sim ,4) , $\mathcal{H}_{n}^{(\dot{\cdot}-1)}$
. , $X_{n}^{(\cdot)}.(i=2,3)$ , .




. $X^{(2)}$ A- , $X_{||}^{(2)}$
, :
2. $K/k$ $\mathbb{Z}_{p}$- $(p\neq 2)$ :
(i) $K/k$ $X$ $(\Lambda/p)^{\oplus\mu}$ , ( $\mu(K/k)=\mu$),
(ii) $K$ $p$ 1 .
, $\kappa(K/k)$ $\nu^{(2)}(K/k)$ , $n$
#Xn(2)=p( \sim n-l $\mu$)$p^{n}-\kappa(K/k)p^{n}+\nu^{(2)}(K/k)$
.
, $p\neq 2$ $\mu\geq 0$ , 2 (i),(\"u)
$h$- ( ) $\text{ }([9])$ :
. $K/\mathbb{Q}(\Gamma-1)$ anti-cyclotomic $\mathbb{Z}_{\}$- ($\mathbb{Q}$ $\mathbb{Q}(’-1)$ Z3-
) . $f_{1}=7\cdot 19,$ $f_{2}=7\cdot 19\cdot 43,$ $f_{3}=7\cdot 19\cdot 43$ .1597
, $F.\cdot$ $f.\cdot$ 3 , 3 $(\mathrm{i}=1,2,3)$ .
$\mathbb{Z}_{3}$- $F_{\dot{l}}K/F_{1}.\mathbb{Q}(\Gamma-\overline{1})$ $X\simeq(\Lambda/3)^{\oplus t}(i=1,2,3)$ .
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2 1 , (1
. ,
(2) $0arrow \mathcal{H}_{n}^{(1)}arrow(\mathbb{Z}_{p}[\mathrm{G}\mathrm{a}1(k_{n}/k)]/p)^{\oplus^{\mathrm{g}E_{2}^{n_{\underline{-1}}}}\mu}arrow X_{n}^{(2)}arrow 0$
, ,
(3) 0\rightarrow U $\mathcal{H}_{n}^{(1)}arrow.\cdot\prod_{=1}^{\infty}\Lambda/parrow X^{(2)}arrow 0$
. , $\mathbb{Z}_{p}$- $K/k$ $.\mathrm{L}^{\mathrm{m}\mathcal{H}_{n}^{(1)}}$
A- , $X^{(2)}$
A- .
$.\mathrm{k}\mathrm{m}\mathcal{H}_{n}^{(1)}$ A- (3) , $\kappa\geq 0$
$\mathcal{H}_{n}^{(1)}\simeq(\Lambda/p)^{\oplus\kappa}$ . , $\kappa$ $\kappa(K/k)$ . (2)






4. $\lambda$- $\mathbb{Z}_{p}$- p-
, $\mathbb{Z}_{p}$- $K/k$ \lambda - ,
, $K$ $p$- $\tilde{G}$ .
, Wingberg , $\tilde{G}$
. . $F\subseteq\Phi$ , $\tilde{L}_{F}/F$
P , $\tilde{L}_{F}’/F$ i r ( $\mathrm{b}$ , $r\Gamma L$ , $F$ $p$
) $\text{ }$ , $\tilde{G}_{F}=\mathrm{G}\mathrm{a}1(\tilde{L}_{F}/F),\tilde{G}_{F}’=\mathrm{G}\mathrm{a}1(\tilde{L}_{F}’/F)$
. , $L_{F}/F$ $L_{F}’/F$ $\tilde{L}_{F}/F$ $\tilde{L}_{F}’/F$
. , k( p) , $k_{\infty}/k$ 4-
.
Wingberg $k_{\infty}/k$ CM- $\mathbb{Z}_{p}$- , $\tilde{G}_{k_{\infty}}$
prO-p
(Wingberg[12]). $p$ . $k$ CM- :
(i) $\mu(k_{\infty}/k)=0$ ,
(ii) $h\subseteq k$ ($h$ 1 $p$ ).
, $k^{+}$ $k$ ,
$G_{k_{\infty}}’$ pro-7\succ \Leftarrow \rightarrow Ga1(L’k\infty +/k\infty +) $=0$.
31
, $k/k^{+}$ $p$ ,
$\tilde{G}_{k}\infty$ pr\sim \mbox{\boldmath $\varphi$}- \Leftarrow \rightarrow Gml(L,\infty +/k\infty +) $=0$.
2. Nguyen Quang Do [7] Wingberg 1 .
$\lambda$- :
. $p<8,0\mathfrak{W},$ $\mathrm{O}W$ , $k_{\infty}/k$ $\mathbb{Z}_{p}$- $\mathbb{Q}(\mu_{\mathrm{p}}\infty)/\mathbb{Q}(\mu_{\mathrm{P}})$ .
, $k^{+}$ ffl $1\mathrm{h}$ $p$ ( Vandiver ), $k_{\infty}$ $p$
$\mathrm{B}_{1}$ , $k_{n}^{+}(n\geq 0)$ $p$ 1
$\mathrm{G}\mathrm{a}1(L_{k_{\infty}}+/k_{\infty}^{+})=0$ 1 $\mathrm{a}$ . , Ferrero-Washingon [ $\mu(k_{\infty}/k)=0$
. , Wingberg $\tilde{G}_{\mathrm{O}\mathrm{t}\mu_{\mathrm{p}}\infty)}$ $\lambda(\mathbb{Q}(\mu_{\mathrm{p}}\infty)/\mathbb{Q}(h))$
prO-p . , Witt ,
\lambda (.
$\cdot$
)(Q(h )/Q(s)) $= \frac{1}{i}\sum_{d|}.\cdot$ \mu (d)\lambda (Q(h )/Q(b)r $(i\geq 1)$ ,
($\mu(*)$ M\"obius )
. :
$p=157:\lambda^{(1)}=2,$ $\lambda^{(2)}=1,$ $\lambda^{(3)}=2,$ $\lambda^{(4)}=3,$ $\lambda^{(5)}=6,$ $\lambda^{(l)}=9,$
$\lambda^{(7)}=18\ldots$
$p=491:\lambda^{(1)}=3,$ $\lambda^{(2)}=3,$ $\lambda^{(3)}=8,$ $\lambda^{(4)}=18,$ $\lambda^{(5)}=48,$ $\lambda^{(\epsilon)}=116,$
$\lambda^{(7)}=312\ldots$
$h$- $k_{\infty}/k$ \epsilon . $\tilde{G}_{k}\infty$
pro-rae . , G\tilde
. $p=3$ . T $p$
, $p=3$ .
, Wingberg !- $\tilde{G}_{k_{\infty}}$
pr0-3 .
2. 3 k=Q($\sqrt$=\rightarrow .
A’(Q($\sqrt$3m)Q( )+) $=0\Rightarrow\tilde{G}$ pr0-3
$A’(*)$ 3- y .
$\mathbb{Q}(\sqrt{3m})/\mathbb{Q}$ 3 ,
$\mathbb{Q}(\sqrt{3m})$ 3 \Rightarrow G\tilde , pr0-3
.
2 , Wingberg CM- $\mathbb{Q}(\sqrt{-m}, \Gamma-3)$
.
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$\tilde{G}_{k_{\infty}}(k=\mathbb{Q}(J-\urcorner m)$ pr0-3 .
.
$D_{n}^{(2)}:=\langle(\mathfrak{P}, L_{n}^{(2)}/L_{n})|\mathfrak{P}|3,$ $L_{n}$ ) Xn(2 .
$\chi_{3m}$ $\mathbb{Q}(\sqrt{3m})$ 3- Dirichlet , $f(T, \chi_{3m})\in \mathbb{Z}_{3}[[T]]$ 3-
$L$- $L_{3}(s, \chi_{3m})$ $(L_{3}(s, \chi_{m})=f(4^{\mathit{8}}-1, \chi_{3m}))$ ,
$f(T, \chi s_{m})=(\Pi_{i=1}^{\lambda(k_{\infty}/k)}(T-\alpha_{i}))U(T),$ $\alpha_{i}\in\overline{\mathbb{Q}}_{3},$ $|\alpha_{i}|_{3}<1$ ( $||_{3}$ : 3- ),
$U(T)\in \mathbb{Z}_{3}[[T]]^{\mathrm{x}}$ .
3. 3 $k=\mathbb{Q}(\sqrt{-m})$ , $\lambda(k_{\infty}/k)\geq 2$ . ,
(i) $n\geq 0$ [ $D_{n}^{(2)}\neq 0$ ,
(ii) $1\leq i<j\leq\lambda(k_{\infty}/k)\Rightarrow(1+\alpha_{i})(1+\alpha j)\neq 1$
, $F_{\lambda(k_{\infty}/k)}$ $\lambda(k_{\infty}/k)$ pr0-3 ,
$\tilde{G}_{k_{\infty}}\simeq F_{\lambda(k_{\infty}/k)}/R,$ $R\subseteq C_{2}(F_{\lambda(k_{\infty}/k)}):=[F_{\lambda(k_{\infty}/k)}, F_{\lambda(k_{\infty}/k)}]$ ,
$R\not\subset C_{3}(F_{\lambda(k_{\infty}/k)}):=[F_{\lambda(k_{\infty}/k)}, C_{2}(F_{\lambda(k_{\infty}/k)})]$.
, (i),(ii) , $\tilde{G}_{k_{\infty}}$ “ ” relation
.
3 . 2 A-
$0arrow.\mathrm{k}^{\mathrm{m}\mathcal{H}_{n}^{(1)}}arrow X\wedge Xarrow X^{(2)}arrow 0$
. , $X\wedge X$ Gal(k\infty /k)- [ $\gamma(x\wedge y)=\gamma x\wedge\gamma y(\gamma\in$
$\mathrm{G}\mathrm{a}1(k_{\infty}/k),$ $x,$ $y\in X)$ , $X\wedge X$ A- .
$=\mathrm{M}\mathrm{a}\mathrm{z}\mathrm{u}\mathrm{r}$-Wiles ($X$ Gal(k\infty /k)- $\alpha$: )
(ii) , $(X\wedge X)^{\mathrm{G}\mathrm{a}1(k_{\infty}/k)}=0$ . $\cdot \mathrm{k}\mathrm{m}D_{n}^{(2)}$ Gal(k\infty /k)
$X^{(2)}$ A- , (i) .
, $H_{2}(X, \mathbb{Z}_{p})\simeq X\wedge X\not\simeq X^{(2)}$ . , $1arrow Rarrow F_{\lambda(k_{\infty}/k)}arrow\tilde{G}_{k_{\infty}}arrow 1$ $\tilde{G}_{k_{\infty}}$
, $R\subseteq C_{2}(F_{\lambda(k_{\infty}/k)})$ $C_{2}(F_{\lambda(k_{\infty}/k)})/C_{3}(F_{\lambda(k_{\infty}/k)})\simeq H_{2}(X, \mathbb{Z}_{p})\not\simeq$
$X^{(2)}\simeq C_{2}(F_{\lambda(k_{\infty}/k)})/C_{3}(F_{\lambda(k_{\infty}/k)})R$ , .
2, 3 , $k=\mathbb{Q}(\sqrt{-m})$ Z3-
$k_{\infty}/k$ . 3 $k=\mathbb{Q}(\sqrt{-m})$




$\bullet$ $k$ 111 $(m=186,211,231,249,334, \ldots)$ , 2





$\bullet$-e-\propto n\leftarrow $k$ 3 $(m=2437, 3886, 4027)$ , 3 $(D_{0}^{(2)}\neq 0)$ ,
$\tilde{G}\simeq F_{2}/R,$ $R\subseteq C_{2}(F_{2}),$ $R\not\subset C_{3}(F_{2})$ . \lambda -
$\lambda^{(1)}(K/k)=2,$ $\lambda^{(1)}.(K/k)=0(i\geq 2)$ , .
20 $k$ , . $k$ 2
, $D_{n}^{(2)}\neq 0(\exists n\geq 0)$ 6 .
3 (ii) .
3. 2 3 3 $k$ . $p$ $(p=2$
) $k$ , $h$- $k_{\infty}/k$ $\tilde{G}_{k}\infty$
4 prO-p , $k$ $p$
Greenberg (Greenberg [2] ) . $k$ $p$
, Minardi[6] ([8] ).
$p=2$ . , $p$
.
, !- $k_{\infty}/k$ , $\tilde{G}_{k_{\infty}}$ $\mathrm{p}\mathrm{r}+2$ $k$
:
3. $k=\mathbb{Q}(\sqrt{-m}$ , $k_{\infty}/k$ !- , $\tilde{G}_{k_{\infty}}$ $k_{\infty}$
2- .
$\tilde{G}_{k}\infty$ pr0-2 $\Leftrightarrow m=1,2,$ $p,$ $2p,$ $qr,$ $2\varphi$,
$p,$ $q,r$ : , $p\equiv 3(\mathrm{m}\mathrm{o}\mathrm{d} 8),$ $q\equiv 5(\mathrm{m}\mathrm{o}\mathrm{d} 8),$ $r\equiv 3(\mathrm{m}\mathrm{o}\mathrm{d} 4)$
3 , $m=1,2$, $2p$ $\tilde{G}_{k_{\infty}}=1,$ $m=qr,$ $2qr$ $\tilde{G}_{k_{\infty}}$
$2^{v_{2}(r+1)-2}$ pr0-2 , $\lambda$- (=q $\mathrm{Z}_{2}$- )
($v_{2}$ 2- ). , $\tilde{G}_{k_{\infty}}$
pr0-2 .
3 . , \Rightarrow . G
, k=Q( $\sqrt$=\rightarrow 2 $k’=\mathbb{Q}(\sqrt{-m}, \sqrt{d})(d|m, d\equiv 1(\mathrm{m}\mathrm{o}\mathrm{d} 4))$
,
$\mathrm{r}\mathrm{m}\mathrm{k}\mathrm{z}_{2}\tilde{G}_{k_{\infty}’}^{*\mathrm{b}}-1=2(\mathrm{r}\mathrm{m}\mathrm{k}\mathrm{z}_{2}\tilde{\sigma}_{k_{\infty}}^{\mathrm{b}}-1)$
, Schreier . $\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}_{\mathrm{Z}}\tilde{\sigma}_{k\infty}^{\mathrm{b}}=\lambda(k_{\infty}/k)$ ,
$\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}_{\mathrm{Z}_{2}}\tilde{G}_{k_{\infty}’}^{\mathrm{a}\mathrm{b}}=\lambda(k_{\infty}’/k’)$ , $k$
. $\lambda^{-}$ ( $\lambda$ (-)- )
, $\lambda^{+}$ ( $\lambda$ $(+)$- ) , Greenberg
. , Groenberg $\text{ _{}l}$ Minardi
( 3 ) .
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\Leftarrow ( , Nguyen Quang Do [7] CM- $F$ $\tilde{G}_{F_{\infty}}$
( Wingberg ,
$p=2$ ) .
, $k$ $\tilde{G}_{k_{\infty}}$ relation I
:
4. $k=\mathbb{Q}(\sqrt{-m})$ , 2 $k$ $\lambda(k_{\infty}/k)\geq 2$ .
, $m$ $p\equiv 1\overline{(\mathrm{m}\mathrm{o}\mathrm{d} 8)}$ :
$g\in \mathbb{Z}$ $\mathrm{m}\mathrm{o}\mathrm{d} p$ , $2^{e}||p-1$ , z=g , $( \frac{z^{6}-1}{z-1})$ $\not\equiv 1(\mathrm{m}\mathrm{o}\mathrm{d} p)$ .
, $F_{\lambda(k_{\infty}/k)}$ $\lambda(k_{\infty}/k)$ $\mathrm{p}\mathrm{r}+2$ ,
$\tilde{G}_{k_{\infty}}\simeq F_{\lambda(k_{\infty}/k)}/R,$ $R\subseteq C_{2}(F_{\lambda(k_{\infty}/k)}),$ $R\not\subset C_{3}(F_{\lambda(k_{\infty}/k)})$ .
4 3 , $k_{\infty}/k$ , $k$ 2 $k’$
$\mathbb{Z}_{2}$- , $\tilde{G}_{k_{\infty}}$ relation “ ”
.
2 :
1. $k=\mathbb{Q}(\sqrt{-m})$ 4 .
$m$
$p\equiv 9$ $(\mathrm{m}\mathrm{o}\mathrm{d} 16),$ $2^{*^{-1}}\equiv 1$ $(\mathrm{m}\mathrm{o}\mathrm{d} p)$




$\tilde{G}_{k_{\infty}}\simeq F_{\lambda(k_{\infty}/k)}/R,$ $R\subseteq C_{2}(F_{\lambda(k_{\infty}/k)}),$ $R\not\subset C_{3}(F_{\lambda(k_{\infty}/k)})$ .
2. $k=\mathbb{Q}(\sqrt{-pq}),$ $p,$ $q$ : , $p\equiv 9(\mathrm{m}\mathrm{o}\mathrm{d} 16)$ , 2 $\equiv 1(\mathrm{m}\mathrm{o}\mathrm{d} p),$ $q\equiv 3(\mathrm{m}\mathrm{o}\mathrm{d} 8)$
,
$\tilde{G}_{k_{\infty}}\simeq F_{2}/R,$ $R\subseteq C_{2}(F_{2}),$ $R\not\subset C_{3}(F_{2})$ .
,
$\lambda^{(1)}(k_{\infty}/k)=2$ , \lambda $(k_{\infty}/k)=0(i\geq 2)$ .
4. 4, $p$ .
, $\mathbb{Z}_{p}$- $K/k$ $\tilde{G}_{K}$ 2 :
1. $K/k$ $\mu(K/k)=0$ $\mathbb{Z}_{p}$- , $\tilde{G}_{K}$ $K$ ?
$\text{ }$ , $\tilde{G}_{K}$ relation rank $(=\dim_{F_{\mathrm{p}}}H_{2}(\tilde{G}_{K}, \mathbb{Z}/p))$ ?
?
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$1arrow Rarrow F_{d}arrow\tilde{G}_{K}arrow 1$
$d$ pro-7 $\mathrm{F}_{d}$ $\tilde{G}_{K}$ ($d$ ) , $R=\langle g^{-1}t:g|g\in$
$F_{d},$ $1\leq i\leq r\rangle$ , R $t_{1},t_{2},$ $\ldots,t_{r}\in R$ .
$k$ , $\tilde{G}_{k}$ relation rank
, .
, k=Q($\sqrt$=\rightarrow $\mathbb{Z}_{3}$- $k_{\infty}/k$ ,
$\tilde{G}_{k_{\infty}}$ , relation rank$=0$ . $m=2437$, 3886, 4027
$\tilde{G}_{k_{\infty}}$ relation rank 1 . , $\underline{\text{ }3^{\vee}\supset \text{ }k\mathfrak{l}’-X\backslash \}}$




, $\pi:=.\mathrm{k}_{n}\mathrm{n}1^{\cdot}\Phi_{\dot{l}}^{\mathcal{H}_{n}^{(\dot{\iota})}}$ . , ,
$\mathcal{H}_{n}^{(\dot{l})}arrow \mathcal{H}_{n}^{(j)}(i\geq j)$ ,
$N_{m,n}$ . $\mathcal{H}$ A- , A- ,
$\mathcal{H}\simeq H_{2}(\tilde{G}_{K},h)=R\cap[F_{d}, F_{d}]/[R, F_{d}]$
( A ). ,
$0arrow H_{2}(\tilde{G}_{K},h)/parrow H_{2}$( $\tilde{G}_{K}$ ’Z/p)\rightarrow XK \rightarrow 0
( $X_{K}$ : $K/k$ , $X_{K}[p]=\mathrm{k}\mathrm{e}\mathrm{r}(X_{K}arrow^{p}X_{K})$) ,
GK relation ra \Leftarrow \rightarrow #(H/p) $<\infty$
. $\mathcal{H}$ A- . $\mathcal{H}$
torsion A- $\mathcal{H}$ $\mu$- 0 , .
1 , :
2. $\tilde{G}\kappa$ ?
, $K$ $h$- , $\tilde{\sigma}_{K}^{\mathrm{b}}$
-kopoldt $p^{\backslash }\text{ }$ L (Mazur-Wilae ).
$G_{K}$ $\text{ }$ \searrow 7p7
. $\tilde{G}_{K}$ , $X^{(:)}$ A- $\tilde{G}_{K}$
, A- ,
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